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* Purpose: Radiometric, Geometric, and Spatial
Characterization, Correction, and Calibration
of Satellite and Airborne Imaging Systems.

gan with a cold phone call to EROS Data
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Landsat data continuity: advanced
radiometric characterization and
product development

Landsat data continuity—entering the Landsat
ara with new spectral opportunities

lous calibration using Pseudo Invariant

e

ration Sites (PICS): trending and absolute

=N
a continuity—improving the

record’s calibration
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Objective: Seamless data continuity from Landsat 7
to Landsat 8

Spectral bands—similar but different, less
atmospheric influence

ibration opportunities
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In all cases narrower
spectral bands, but
higher SNR!




OLI, ETM+ RSRs and spectral
transmittance profiles

Atmospheric Transmittance Profile & ETM+, OLI RSR
( Coastal Aerosol, Blue, Green ,Red)
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OLI NIR band avoids water vapor
absorption feature

( NIR band)
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Atmospheric Transmittance Profile & ETM+,0LI RSR
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Cirrus Band

Atmospheric Transmittance Profile & OLI RSR
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SWIR channels

Atmospheric Transmittance Profile & ETM+, OLI RSR
( SWIR-1 and SWIR-2 )
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Objective: Improved vicarious calibration—both
ative and absolute

igher precision and accuracy
plements onboard systems

I0US CALIBRATION USING PSEUDO
ANT CALIBRATION SITES (PICS):
”\ \D ABSOLUTE
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emporal Trend of L7 ETM+ over Libya 4

Temporal Trend of L7 ETM+ over Libya 4 (149 scenes)
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t-test on the slope Degradation per year

Uncertainties Bands Slope | p-value Remark %/yr £ 20

Band 1 1.94% Band1 | -1.5E-06| <0.0001 | Reject Bands SDSU
Band 2 1.44% Band2 | -3.90E-07| 0.239 |Fail to Reject L ~0.2240.09
Band3 | 0.35% Band3 | -4.81E-07] 0.099 |Fail to Reject 2 0.0220.07
Band 4 1.83% | : 2 -0.0440.05
ak Band4 | -1.89E-06| 0.004 Reject a 0.1340.09
Band5 | 1.61% Jge¢ Band5 | -2.97E-06| <0.0001 | Reject 5 0.1710.07
. Band 7 2.75% i Band 7 | -2.86E-06| 0.004 Reject 7 0.19+0.13




Absolute calibration can be performed
y anchoring trends using a calibrated
rce or detector

mpirical model was developed
yperion for spectral coverage
horing using Terra MODIS.
lion and viewing geometries,

i

| atmospheric corrections

formed using
acies of <2% in the
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Absolute Calibration: PICS-based
model
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Temporal Trend of ETM+ over Libya 4 - Band 3
(630-690 nm)

+ Landsat 7 ETM+ measurements

O Series2

: %@&

365 730 1095 1460 1825 2190 2555 2920 3285 3650 4015
Days Since 1/1/1999

Percent difference

10.0%
8.0%
6.0%
4.0%

2.0% |

0.0%
-2.0%
-4.0%

Percent Difference between Libya 4 Model and ETM+ measurements
(ETM+ Band 3)

Mbl:g:fl.ll

TD=0.93%
L o 1 OO L L % ® 0 o ... 0 g&
0 W& noé)?&?%%(g&d’@:m%%?’o@%?qn

?

-8.0%
-10.0%

0 365 730 1095 1460 1825 2190 2555 2920 3285 3650 4015
Days Since 1/1/1999




Objective: Adding atmospheric compensation to
Improve historical Landsat data calibration

e Historical calibration limited by atmospheric
effects

Use of ancillary data can improve accuracy and
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Landsat data continuity—improving

the historical record calibration

Aerosol e All Aerosol (MISR/TOMS) data
» Affects Bands 1,2 & 3 with ingested
decreasing intensity — Processing in Progress

ater vapor « All NOAA data is ingested
\ffects Bands 5, 7 & 4 (water vapor key)
; :Le\gsing intensity * No further processing needed
o « All OMI/ TOMS Ozone
) and 3 Ingested
3 intensity * Processing in Progress

With these 3 atmospheric effects
causing most of day to day variability
and affecting all bands to some level
Image Processing Lab they become the key components to

' estimate.




Inputs — Aerosol: Example

* Test case example for Aerosol from 1972 - Present
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Summary/Conclusions

* Happy to be a part of the Landsat Science Team

Looking forward to working with exceptional new
and ‘old” instruments

oking forward to working with exceptional
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